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"Heat exchange units" 

FIELD OF THE INVENTION 

The present invention relates to a heat exchange 
unit suitable for performing heat exchange between at 
least two fluids at different temperatures. 

BACKGROUND OF THE INVENTION 

Said exchange units are typically used to exchange 
the energy possessed by a flow of warm gases, i.e. at a 
higher temperature, originating from an industrial 
process, to a cold fluid, i.e. at a lower temperature, 
circulating inside heat exchange elements that comprise 
the units. 

in particular, gases originating from industrial 
combustion plants are frequently used as the flow of warm 
gases . 

The coolant contained inside the elements of such 
systems is usually water or saturated or superheated 
water vapour, in a pressure range typically between 10 
and 80 bar and a temperature range typically between 

150°C and 500°C. 

The warm gases, on the other hand, have a 
temperature that usually varies between 100°C and 1200°C 
approximately and, given that they originate from 



ftl 



industrial processes of combustion of urban/ industrial 
waste, they contain ashes diffused within their mass, 
typically in a percentage that can vary between 0.5 
gr/Nm 3 and 20 gr/Nm 3 . 
5 in heat exchange units it is known to provide a tube 

bundle, which is simultaneously crossed on the inside by 
a first liquid at a lower temperature, known as the 
coolant, and surrounded externally by a second fluid, at 
a higher temperature, typically a gas. 
,0 However, the ashes contained in the warm gases tend 

to soil the heat exchange surfaces of the heat exchange 
elements, i.e. the outer surfaces of the tubes of the 
tube bundle, thus hindering the heat exchange between the 
two fluids and irremediably compromising the performance 

15 of the units. 

For this reason it is periodically necessary to shut 
down and clean the units, in order to recover optimal 
working conditions of the same. 

Cleaning operations include cooling the unit, the 
20 replacement of the parts to be replaced by destructive 
cuts and the elimination of dust from the surface by 
means of mechanical abrasion or shaking. 

The maintenance operations in any case require 
technical shutdown times in the order of several weeks, 
25 and considerably affect the plants' overhead costs, 



considering that such maintenance operations are 
perform with a frequency egual to approximately three 

times per year. 

Th e need is fit for a heat exchange unit that 
5 permits efficient cleaning operations and that is then 
aM e to operate continuously for the longest possible 
period of time, thus reducing the ti.es and freguency of 
maintenance operations. 

The object o£ the present invention is to provide a 

* c^wina the abovementioned 
,0 heat exchange unit capable of solving 

state of the art drawbacks. 

cTTMMftttY OF THE INVENTION 

A he at exchange unit, adapted to performing heat 

v, . between first and second fluids at different 
15 exchange between j-j.** 

temperatures, comprises a heat exchange apparatus 
provided with a tube bundle, crossed internally by said 
£i rst fluid, and containing means of the second fluid, 
adapted to receiving the exchange apparatus so that at 

„f the tube bundle is externally 
20 least one portion of the 

grounded by the second fluid. The exchange apparatus 
£ urther comprises connection means which are structurally 
separate from said retainer means and to which one end of 
the tube bundle is operatively connected. 
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Purther characteristics and the advantages of the 
heac exchange unit according to the present invention 
, Mi u result fro. the following description of a non 
U.iting exemplary e*odi.ent of this heat exchange unit, 
wherein: 

Pignre 1 illustrates a front view of a heat exchange 
unit according to one e*hodi.ent of the present 

10 invention; 

Figur e 2 illustrates a side view of the unit fro. 

p ig ure 1 fro. the side of arrow II in figure 1, 

Fig ure 3 illustrates a side view of the heat 

15 in figure 1; 

Figure 4 illustrates a plan view of the heat 

exchange unit from figure 1, 

Fig ure 5 illustrates a detail in partial section of 

figure 1; 

Figu re * illustrates a section of the unit fro. 

Figure 7 illustrates a section of the unit fro. 
£lgure 5 taxen along the line VII-VI! of figure „ 

Fig ure S illustrates a section of the unit fro. 
„ ngure 2 along taxen the line VIII-VIII of figure 2: 



Pigure 9 illustrates a section of the unit fro. 
figure 8 taken along the line IX-IX of figure 6; 

Pigure 10 illustrates an enlarged detail of the unit 

from figure 9; 

Figu re U illustrates a section of the unit fro™ 

figure 8 taken along the line XI-XI of figure 8, 

Pi gure 12 illustrates a front view of a heat 
exchange unit according to a further e*odi.ent of the 

present invention; 

Fi gure 13 illustrates a side view of the unit fro™ 

Figure 14 iilustrates a side view of the heat 
in figure 12; 

Fi gure 15 illustrates a section o, the unit fro. 
Figure 14 taken along line XV-XV of figure 14, 

Pigure 16 illustrates a section of the unit fro™ 

Figure 14 taken along line XVX-XV! of figure 14,- 

nlan v i ew of the heat 
Figure 17 illustrates a plan 

20 exchange unit from figure 12; 

Pigure 18 illustrates a further plan view of the 

heat exchange unit from figure 12; 

view of the unit from 
Figure 19 illustrates a side view or 

Figure 12; 

Pigure 20 illustrates an enlarged detail of the unrt 



from figure 12; 

Fig ure 21 illustrates a further side vie» of the 

unit from figure 12; 

Fig ure 22 illustrates a front view of a heat 
, exchan.e unit according to a further e.hodi.e„t of the 
invention; 

Fig ure 23 illustrates a side view of the heat 
exchange unit from figure 22; 

Figu re 24 illustrates a section of the unit fro. 
, 0 ngure 23 taKen aiong the line XXIV-XXIV of figure 23, 

= further side view of the 
rtgure 25 illustrates a further 

heat exchange unit in figure 22, 

Fig ure 25 illustrates a section of the unit fro. 
{i gure 25 taKen along the line XXVI-XXVI in figure 25; 

Figu re 22 illustrates a section of the unit fro. 
£i gure 25 taken along line XXVII-XXVII in figure 25, 

Fig nre 2S illustrates a plan view of the unit fro. 

figure 22; 

Figu re 2* illustrates a further front view of the 
20 unit from Figure 22; 

i ,ri(=w of a steam 

Figure 30 illustrates a plan vxew 

• rr v^t- exchanqe units according 
production plant comprising heat excnang 

to the invention; 

Figu re 3! illustrates a side view of the plant fro. 
2S Fig ure 30 fro. the side of arrow XXX! in figure 30. 
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With reference to the annexed figures, 4- ,, „ 
g lobally refer to a heat exchange unit, whioh is suitable 
s £or performing heat exchange between first ana second 
fluids at different temperatures. 

m particular, «• refers to a vaporiser heat 
. exchange unit, as illustrated in figures 1-11, 

superheater heat exchange unit, as illustrated in figures 
l0 12 - 21! 4- to a economiser heat exchange unit, as 
illustrated in figures 22-29. 

Th e definitions of vaporiser, superheater and 
economiser heat exchange unit apply depending on whether 

B saturated steam, superheated steam or water, 
respectively. 

The elements or parts of elements common to the 
vari ous embodiments described below will be indicated 
using the same numerical references. 

With reference to figures 1-U of the vaporiser heat 
exchange unit 4- , the heat exchange unit comprises a heat 
exchange apparatus 6 provided with a tube bundle 8, 
suitable for being crossed internally by said frrst 
£luid , connecting means , for connecting the tube bundle 
25 8 to the exchange apparatus 6, and containing means 10 
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£or said second nuid — «• £ ° r reCeiVi " 9 

sai d enhance apparatus . in such a way that a, least a 
porti on ot said tube S is extemaUy surrounded by 

said second fluid. 

Rc cordin g to a possible e*odi«ent, said tube bundle 
S preferably extends alon 9 a prevalent direction Z. 

Pr e £ erably. said prevalent direction 
sub stantially perpendicular to a base plane * on which 

the unit rests. 

In the exa^les illustrated in tbe fiaures. the base 
plan e A is horizontal and the prevalent direction z rs 
vertical. 

^ a oiane substantially perpendxcular 
in relation to a plane 

n i. direction Z and therefore parallel to 
to the prevalent direction 

* „ direction X and a direction Y are 
15 the base plane A, a directio 

served, which are perpendicular to one another. 

The tube bundle 8 comprises a plurality of tubes 
parallel to one another, which, according to a possible 
embodiment substantially extend in a vertical direction^ 

parallel to said prevalent direction Z. 

^ ft are suitable for 

«f t-he tube bundle 8 are 
The tubes of trie uuuc 

f . rqi . fluid such as water 
being crossed internally by a first 

unit fig- 22-29) or a saturated steam 
(economiser unit, ny- 

. „, or superheated steam 
25 (vaporiser unit, fig. ^ 



(superheater unit, fig. U-2U . -in g an approximate 

exchange unite, between 1.CC and 500-C and a pressure of 

between 10 bar and 80 bar. 

said tubes are preferably made of metal materials, 
which are able to guarantee the mechanical and thermal 
resistance of the tubes to normal operating conditions, 
as well as an adeguate heat exchange coefficient, without 
in any case retiring excessive thicxnesses of the tube 
,0 walls, in order to avoid unnecessarily weighing down the 
structure of the bundle. 

bundle 8 , i.e. an end of the bundle facing away from the 
base Plane A of the exchange unit 4 along said prevalent 
„ direction z, said exchange apparatus 6 comprises at least 
one distribution manifold 14, fluidically connected to 
said tube bundle 8. In a preferred embodiment, such as 
that shown in figure 6, said exchange apparatus 6 is 
provided with two distribution manifolds 14 which are 
20 structurally separate from one another, which extend in a 
linear way along said direction V. at the ends of the 
tube bundle 8 which are opposite to said direction X. 

Each of the distribution manifolds 14 comprises an 
inl et 16 designed to receive and direct the first fluid 
2S inside the manifold. In one embodiment each of sard 



j bv an angular joint to the 
inlet 16 is connected by 

i*rtiri 14 in such a way as 
corresponding distribution manifold 14, 

^ direction X, perpendicular to 
to extend along said directio 

direction Y. 

In other words the distribution manifolds 14 are 

^ of the tube bundle along 
located at opposite ends of the 

. ifi on the same 

section X, with the respective inlets 1« 

side of the bundle reiative to direction V. 

-f„ia 14 is fluidioally 
Each distribution manrfold 

. connected b y a plurality o £ tubes - the tube bundle. 
such . way as to distribute a fluid in the same 
through said inlets 16. 

end 12 the heat exchange apparatus 6 comprises a 
upp er end , a ^ 

1S collection mamfold 18, 

according to one possible embodiment, illustrated 

! and 2 said exchange apparatus 6, in at a lower 
figures 1 ana 

20 rela tive to prevalent direction , comprises at least one 
10 «er manifold 24. fluidically connected with the tubes 
of the tube bundle. 

nlurality of lower manifolds 24 is 
Preferably a plurality 

•folds 24 distribution manifolds 
provided. The lower manifolds 24, a 

irt, 18 are connected to the tubes 
25 14 and collection manifolds 18 are 
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~v 0 f<=rablv by welding, thus 
of the tube bundle, preferably y 

guaranteeing fluidic connection. 

said manifolds 14,18,24 constitute a hydraulic 
circuit, in other words they are fluidically connected to 

hhP circulation of the first heat 
5 one another and permit the circuia 

4-* a t- i-his fluid can enter the 
exchange fluid therein, so that this flu 

bundle through said inlets 16, circulate in the tube 
bund le following a predetermined path of the tubes, 

10 the bundle by at least outlet 20. 

a t- least one inlet 16 and said 
Advantageously, said at least one 

Met- 20 are positioned on the same side of 
at least one outlet 20 are po* 

v^^ie a i e. at said upper end 12. 
the tube bundle 8, i.e. 

» other „ords, the inlets and outlets of the tuhe 

A ccordin g to a further e*odi.ent, illustrated for 
example in fibres for hoth the superheater unrt 

ani the econo.iser unit, the tuhes of the tuhe hundle 
extend as a coil along said prevalent direotion z. 

In particular, the tuhes extend prevalently in a 
Section parallel to prevalent direction , and 

example accordin, to a vertical direction, fro. the upper 
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The tubes include straight lengths, according to one 
embodiment, directed along the prevalent direction Z, 
connected to one another by curves or sines or 
circumference arches extending in a substantially 
, perpendicular direction to said prevalent direction 
m other words, the £irst fluid inside said coil, having 
travelled a straight length of tube in one direction, 
having reached one end of the bundle, then travels a 
curved stretch of tube and changes direction, i.e. it 
,„ travels, in the opposite direction, a subsequent. straight 
length of an adjacent tube, and so on. 

According to one advantageous embodiment, each coil 
o£ said tube bundle, relative to a plane perpendicular to 
said prevalent direction Z and therefore substantially 
u parallel to said base plane A, in turn extends along a 
curve that forms a series of alternatively protruding and 
re-entrant angles, or following a curve which forms a 
series of alternating concave and convex arches. 

In other words, in relation to a direction parallel 
20 to said direction X or Y. each tube of the coil of the 
tub e bundle is staggered in relation to the consecutive 
ad jacent tube, so that each tube only partially overlaps 
the consecutive adjacent tube. 

Advantageously by staggering consecutive adjacent 
25 cubes by a quantity not less than the diameter of the 
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tu bes themselves, it follows that in relation to a 
direction X or V, two consecutive accent tuhes do not 
overlap . 

In reference to figures 1-29 and therefore to the 
5 th ree possible embodiments explicitly illustrated, said 
tub e bundle 8 is advantageously structurally connected to 
a collection tank 26 of the heat exchange apparatus 6. 

said collection tanx 26 is located at the upper end 
U of the tube bundle 8 and, according to one possible 

• according to a substantially hollow, 

10 embodiment, is made according 

Ql1ph a wa v as to enclose and 
box-shaped structure, in such a way a 

surround said upper end 22 of the beat exchange apparatus 

Th e collection tanx 26 comprises a shell 28 which 
1S constitutes a lateral surface of the tanx, a lid 30 and a 
b ase 22, which close the opposite ends of the shell. 

28 in order to constitute a closed box-shaped structure 
and they extend substantially along planes parallel to 
20 t „e base plane A and perpendicular to the prevalent 
direction Z of the tube bundle. 

according to one embodiment, the collection tanx 26, 
at the inner surfaces of the shell 28, of the lid 30 and 
ch e base 32, i.e. the surfaces facing the inner enclosed 
2S volume of the tanx, comprises insulation means and 
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preferably insulating material panels 33, for example In 

ceramic material. 

According to one possible embodiment, the lid 30 
comprises at least one crosspiece 34 and an inspection 
5 hatch 36 for inspecting the exchange apparatus 6 . 

said base 32 of the collection tank 26 is crossed by 
the tube bundle and therefore has the configuration of a 
arilled Plate, i.e. it has holes with a diameter no 
smaller than the external diameter of the tubes of the 
„ tube bundle and such as to not allow the leakage of gas 

inside the tank. 

Said crosspiece 34 is advantageously adapted to 

support the tube bundle 8. 

w ^m^ni- the connection means 9 
According to one embodiment, tne con 

* 19 of the tube bundle 8 to said 
15 connect the upper end 12 of tne 

crosspiece 34. 

According to a preferred embodiment, said connection 
mea ns 9 advantageously comprise hooks 44 adapted to 
provide a link at least in a vertical direction, i.e. 
» parallel to said prevalent direction 2, for said tube 
bundle 8 . 

Advantageously said hooks 44 create a connection 
between said crosspiece 34 and the distribution manifolds 
14 of the exchange apparatus. 

Preferably said hooks 44 comprise a ring closed 
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around said crosspiece 34. 

According Co a preferred embodiment said hooks 44 
perform a connection between the crosspiece 34 and the 
distribution manifolds 14 of the tube bundle S. 
, Therefore the tube bundle 8 is fixed to the heat 

exchange apparatus 6 exclusively at one extremity, i.e. 
with the exception of said end, the bundle is not fixed 
to any other structural element, i.e. the weight of the 
bundle itself rests entirely on the suspension systems 
,„ which are present at an upper end 12 of the tube bundle 
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in other words the tube bundle is bound at one end 
in such a way as to remain suspended, i.e. maintaining a 
substantially parallel direction to the prevalent 

15 direction Z. 

According tc further embodiments, it is possible to 
provide hooks in a number of parte welded together or 
connected by threaded connection means, it is possible to 
provide protruding elements in relation to said 

i-Vip tube bundles are hung. 
20 crosspiece and on which the tuoe «ui 

Moreover it is possible to provide connection means 
that extend along a perpendicular direction to said 
prevalent direction Z, such as for example shelves 
protruding from the interior of said tank and to which 
25 said tube bundle is hung. 
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Advantageously inside said collection tank 26. the 
heat exchange unit 26 also comprises shaking means 51. 
better described below, adapted to shake the tube bundle 
8 in order to perform cleaning operations on the same. 

Advantageously the exchange apparatus 6 comprises 
hooking means 46. located at the end of the tube bundle 8 
operatively connected to the connection means 9. 

According to a preferred embodiment said hooks 46 
comprise at least one eyebolt 47, adapted to perform a 
,„ hooking with suitable hoisting instruments, in order to 
consent the handling of the tube bundle 8. 

The heat exchange unit 4 comprises the containing 
.eans 10 suitable for receiving the exchange means 6 
.herein so that at least one portion of the tube bundle 8 
, 5 is externally surrounded by the second fluid. 

said containing means 10 preferably extend along the 
pr evalent direction Z of the tube bundle 8 so as to 
surround and enclose the bundle itself. 

said heat exchange apparatus 6 is advantageously 
20 r ested on said containing means 10. By the term rested it 
is intended that the exchange means 6 rests on a portrcn 
ot che containing means weighing it down with its weight, 
and is therefore supported by the same, without further 
links . 

According to one possible embodiment, in order to 

16 



guarantee a fluid sea! between exchange means 6 and the 

the environment outside the exchange unit 4, 
advantageously, at an interface between the exchange 
apparatus 6 and the containing means 10, a frame 52. 
which is preferably part of the tan* 26. is interposed. 

According to a preferred embodiment, said frame 52 

j vv , a haqe 32 of the collection tank 
perimetrally surrounds the base 32 or t 
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Preferably, the frame 52 has a >c- -shaped section, 
so that the distance between the two ends of the -C- is 

taxen along a direction parallel to the prevalent 
direction Z. 

Advantageously said frame is suitable to being 

words, a shape coupling is provided between the C-shaped 
section and the outer edge of the base 32 . 

According to one possible embodiment, an insulating 
» plate 56, preferably in ceramic material, is placed over 

collection tank 26. 

ssid exchange apparatus 6 is at least partly 

received in the containing means 10 . 

Advantageously, the containing means 10 comprise a 
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casing 4 B that surrounds the tube bundle and that 
performs conveyance of the fu.es towards the tube bundle 

„• ^o a direction substantially perpendxcular 
8, according to a airecuxw 

i - Erection Z of the tube bundle 8, for 
to the prevalent direction 

5 example indicated by the arrow r in figure 2. 

S dva»tageously said casing 4S terminate, at one end 
wit h a collar 50 extending along the perimeter of the end 

of the casing. 

Preferably said collar 50 extends alone a perimeter 
, 0 that follows and partially contains the enter edge 54 of 
the base of the collection tank. 

32 is at least partially comprised inside the area 

n„« 7 between the exchange apparatus and 
,5 prevalent direction Z between 

the containing means. 

a other words, the exchange apparatus 6 is rested 

on the collar 50 of the containing means 10. 

according to one embodiment, advantageously, seals 
20 .not illustrated,, preferably in ceramic fibre, are 

to guarantee a fluid seal. 

According to a further embodiment the collar 50 
receives the frame 52 of the base 32 in tight stroke. 

According to one embodiment, advantageously, sard 
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frame S2 can be cooled, by coating a hydraulic pipeline 
inside it and connecting said pipeline to a coolrng 
circuit . 

wording to one possible embodiment, 
5 advantageously, said exchange apparatus 6 also co m prise S 
a tube bundle cleaning system. 

Preferably said cleaning system is a shading system, 

rtp surf aces of the tubes of the tube 
which cleans the surtaces 

of direct or indirect percussion of the 
bundles by means of direcc 

10 tube bundle itself. 

Advantageously said cleaning system is runted near 
said upper end U o £ the tuhe bundle 8, preferably inside 
said collection tank 26, i£ provided. 

B particular, by positioning the cleaning system 
, 5 inside the collection tank, in an area not surrounded by 
hot or corrosive combustion gases, the duration and 
reliability of the system are prolonged, 
.dvantageously the cleaning system comprises some bars 

1M or in any case made integral to the 
which are welded or in any 

20 elements of the tube bundle. 

Moreover said bars are made integral or connected to 
one another. A battery of shakers is adapted to shake 

vibrate . 

The heat exchange units described are used in any 
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ty pe of total or partial recovery plant, in other words 
the y are heat exchange apparatus or heat exchangers or 
he at transformers, adapted to use the residual thermal 
content of a fluid that is unloaded from any type of 
5 plant . 

Advantageously they are used in waste incineration 
plants, in which the fu.es produced hy the incinerator 

fluid having a residual thermal content which is intended 
„ to he recovered, hy transferring it to the first fluid at 
a lower temperature, known as the coolant. 

The combusted gases originating from the 
incineration of the waste are rich in toxic or polluting 
powders and therefore, in order to he released into the 
,5 atmosphere they must be purified. 

Hormally purifying filters are unable to filter such 
high temperature gases, as at such temperatures, the 
coxic substances contained in the gases are extremely 
corrosive to the extent that they rapidly deteriorate the 
20 filters. 

m this type of Plants, the units described are 

particularly advantageous. 

m actual fact in such incineration plants the fumes 
pr oduced following waste incineration are directed along 
„ a predetermined fume route, through the containing means, 
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for example with suitably insulated channelling systems 
in order to limit heat loss. 

Advantageously, the heat exchange units disclosed in 
the present invention are arranged along said path. 

Preferably, the direction systems develop in a 
horizontal direction, i.e. parallel to the base plane or 
basement of the plant, whilst the exchange units develop 
according to a vertical direction, i.e. perpendicular to 
the direction horizontal to the base plane of the plant. 

such units therefore consent heat exchange between 
the combustion fumes and a coolant that flows, under 
natural or artificial circulation, inside tube bundles. 

Advantageously the first fluid or coolant used is 
constituted by water in various physical states, and in 
1S particuiar under the form of saturated steam, heated 
steam or water, depending on whether they are vaporiser 
units 4', superheater units 4" or economiser units 4'". 

The first fluid that circulates inside the tube 
bundle, following heat exchange increases in temperature 
20 and can therefore be directed towards a wide range of 

„ mn mr fluid in steam turbine plants 
uses, for example as motor fluid in 

or in order to supply a heating unit. 

It will be appreciated in the above description, 
tha t the heat exchange units according to the invention 
25 make it possible to overcome the drawbacks encountered in 
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state of the art exchange units. 

unusually the heat exchange units described can be 
extracted with very simple operations and the extraction 
operation does not require any destructive cutting of 
, metal sheet and pressurised parts in general, but merely 
th. removal of threaded connections on the flanging 
connecting the unit with the heat exchange fluids. 

The fact that no destructive cuts are performed 
entails further economic advantages, as well as a 
,„ considerable reduction in technical plant shutdown times, 
as the welded or replaced pressurised parts must be 
subject to new checks and testing. 

X further advantage relates to cleaning operations, 
as it is possible to use state of the art shaking systems 
„ with a technical effect which is unobtainable in the heat 
exchange units of the previous type. 

in actual fact in the known exchange units the tube 
bundle is linked to the structure of the unit in a rigid 
manner, whereby, if subject to hammering, the bundle 
20 tubes vibrate slightly and the amount of removed dust rs 
very poor. It should also be considered that dusts often 
contain residues that make them sticky or viscous and the 
same therefore almost tend to stick to the outer surfaces 
o£ the bundle tubes. The hammering action must therefore 
25 be energetic and cause ample tube oscillations, in order 
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to consent adequate cleaning. 

The disposed tune bundle, thanxs to the Hnxing 
sys te»s described, has a considerable elasticity in 
operation, without requiring disconnection fro. the 

5 exchange unit. 

At the sa^e tirce, in order to guarantee elasticity 
to the tube handle, thus preventing it fro™ hewing 
excessively deforced hy the thermal strain caused hy the 

o»« particularly advantageous is the 
contact with warm gases, particui 

10 arra ngement of tl» * ^ » * ^ 

perpendicular to the preferential direction of the 

' ' ^ to a curve that forms alternating 

bundle, run according to a curv 

protruding and receding angles . 

*-4«n though guaranteeing high 
This configuration, tnougn a 

„ flexibility to the tuhe handle and therefore an efficient 
and rapid cleaning of the sa.e hy .eans of shying 

is able to guarantee correct relative 
systems, is aoie a 

positioning between the bundle tubes whilst the exchange 
^t is in operation, in order not to hamper correct heat 
20 exchange between the tubes and outer fluid. 

In actual fact if the bundle tubes are excessively frarl. 

b eco m e excessively deforced and lose their correct 
alignment in relation to the flow of war™ gases, with the 
25 consequential reduction in the heat exchange surface 
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between the fluids. 

before, the tube bundle deseed grantees h.gh 

un it efficiency in aU operating conditions, and — 

5 gU aranteeing maximum cleaning efficiency. 

r .v, ^ker system in an area not 
The positioning of the shaker sy 

* corrosive gases, allows greater 
surrounded by warm and corrosiv 

nation of the shaker systems themselves. 

< Q that the connection means 
A further advantage is that 

Jn a ^ the heat exchange unit do not 
10 between the tube bundle and the 

come into contact with the flow of warm, corros.ve gases^ 

f on the one hand such connection means are not 
Therefore on the on 

subj ect to any corrosive action that -» — — ^ 

^i- in turn constitute 
on the other they do not in tur 

„ a receptacle tor duet, whrch, as 

- ,« tall onto the tubes, thus 
units, inevitably tends to tall 

contribute to the soiling of the bundle. 

order to satisfy contingent and specific reg.ire.ents 
20 I bring about a — of alterations and variants to 
the heat exchange units described above. 

hung on the structure of the heat exchange unit also » 
an e—t that does not provide for the use of the 

25 collection tank. 
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Moreover the tube bundle can be linked to the 
exchange unit even without separation means between the 
area surrounded by the warm fumes and the area in which 
the shaking means are located. 

Obviously further alterations and variants are 
possible to the heat exchange units described, all of 
which remain within the scope of the invention as defined 
in the following claims. 
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